Abstract-High Performance Work Systems (HPWSs) as a new way of organizing work in general and of production work in particular provide an environment, where self-organized learning processes are enabled and fostered. In an extensive research project in two major Austrian manufacturing companies we currently investigate the applicability and the effects of HPWS including issues of learning and knowledge management. In this contribution we present the results of the first phase of this project discussing early empirical findings of an exploratory nature.
INTRODUCTION
European manufacturing companies face multiple challenges when maintaining production sites domestic despite high wages and high social and environmental standards. All around the world, the dynamic development in emerging economies is accompanied by a massive expansion of infrastructure and large-scale educational projects. "A pair of skilled hands" can nowadays be found anywhere in this world, and many companies move their manufacturing sites or outsource production to regions where labor costs per unit are the lowest. However, in a global environment companies have to cope with complexity and volatility and it is essential to be highly adaptable and innovative in order to be successful, which creates new opportunities which may outweigh the factor of high labor costs. In scientific and practical discussions about how companies can maintain or gain competitive advantage in the future and at the same time manage to keep production domestic, "high road"-strategies that focus on innovation, and in particular High Performance Work Systems (HPWSs) are considered to have great potential [1] .
Another challenge in many European countries and in Austria as well results from demographic changes, indicating an ageing workforce on one hand and a scarce supply of new talent on the other. Both trends raise specific issues at the company level, which can be addressed in part by concepts of life-stage-oriented work organization. Productive Ageing is a widely used key term in this context. A critical question in this context is for example, how the valuable knowledge of retiring employees can be maintained for the company, respectively, how older employees can be included in continuous training efforts.
II. WHAT ARE HIGH PERFORMANCE WORK SYSTEMS?
In opposition to "Low Road" strategies which focus on cost leader-ship and standardization, HPWSs are assigned to "High Road" (to innovation) strategies. HPWSs focus on continuous reinvention processes of products and services integrating creativity, experience and implicit knowledge of employees at all levels. HPWSs comprise of particular management practices (high performance work practices -HPWPs), concerning the organization of work and the company itself, like self-managed teamwork, flat hierarchical structures, job rotation, performance related wages or workforce empowerment. As opposed to tayloristic principals, HPWSs lead to a fundamental reorientation in operational rationalization efforts resulting in a new and increased appreciation of human work. In this context, the aspects "self-control" and "self-organization" are of particular importance. HPWSs, which are also known as high commitment or high involvement organizations, realize a managerial approach that facilitates high performance of employees and thus illustrates the amended character of work and the options of work sharing and knowledge sharing in today's knowledge-based economy [2] .
HPWSs fundamentally differentiate themselves from traditional hierarchical or bureaucratic approaches which are basically command-and control-oriented [3] . "The fundamental difference between the control-oriented approach and the involvement-oriented approach concerns, how work is organized and managed at the lowest level in an organization. Companies using the control-oriented approach assume that work should be simplified, standardized and specialized and that supervision and pay incentives should be used to motivate individuals to perform their tasks well. In essence, the thinking and controlling part of work is separated from the doing of the work" [3] . According to Eileen Appelbaum's work individual practices (High Performance Work Practices -HPWPs) like self-organized teamwork, performance related pay etc. have to be distinguished. A key element to higher productivity and stronger financial performance lies in the systematic implementation of HPWPs throughout a company by means of reorganizing the entire work system and not only applying individual practices ('bundling of work practices') [4] [5] [6] . There is also evidence though that many firms still take a 'piecemeal approach' in using such work practices rather than trying to employ a more innovative way [7] thus narrowing the possible gain of such a systematic approach [8] .
Self-managed teamwork, which is based on the principle of self-organization and integrates a wide range of divers tasks and functions is a key strategy of "Innovative work policies". However, there is more to HPWSs than various forms of teamwork, and research shows an interactive effect with other HPWPs. Other HPWPs will not develop their full potential without the effective implementation of group work; they will in turn positively affect group work when they are wellestablished [4] .
So far, HPWSs have primarily been applied and studied in a context of industrial production work and there is ample empirical evidence about the impact of HPWSs in these environments with regards to higher productivity, stronger financial performance [4] , increased organizational agility and innovativeness [9] . Empirical research has also shown that systematical implementation of HPWPs by means of reorganizing the entire work system and not only individual practices ('bundling of work practices') is a key element to achieve these positive effects ) [4] [6].
Little is known about the effects (and limits) of specific HPWPs on learning processes, knowledge transfer and knowledge preservation, nor about what explains the success of their application/implementation as to serve this purpose.
III. THE CONTEXT OF OUR RESEARCH PROJECT
Having started in 2010, we are currently conducting a combined research project in the Austrian manufacturing plant of a global player in the automotive industries (company A, approx. 2.000 employees) and at the Austrian production site of an international high tech company in the metal industries (company B, approx. 1.000 employees) to determine the impact of HPWSs on the adaptability of organizations to volatile environmental conditions such as turbulent markets. In this context we have developed the concept of "Organizational agility" and we have introduced this to the scientific discussion in the field of Operations Management in July 2011 [10] .
In company A the main scope is the scientific accompaniment of the implementation of various HPWPs on the shop floor. We monitored the process of implementation, evaluated the effects and will again do the accompanying research, when the measures are rolled out on the entire shop floor, which will happen in 2012. Further activities include a complete reorganization of operational management towards flat hierarchies and innovative approaches of integrating relevant areas on the shop floor into process-oriented structures. Thus, various HPWPs are being implemented in a systematic way and the bigger part of the plant will be involved in this project; in total 1.200 employees will be included in the project.
In company B we evaluate already existing forms of HPWSs, which are there organized in a company-specific production system. Within this framework we are investigating a variety of issues related to HPWS such as:
• Productive Ageing
• Knowledge Management
• Training and Education
• Human Resources Development
In addition we are also performing explorative research about the applicability of HPWSs in other areas besides production such as production logistics and R&D departments.
We have set up a multistage research process that relies on a combination of various sociological data collection analysis and methods. We tie this selection to the requirements of the case study method associated with industrial sociology to make sure that we fully understand the differences between the social processes and the company context it is embedded into. We understand that this approach is especially applicable when researching and evaluating the implementation and the effects of new forms of labor organization.
In this process we also want to introduce a systems theory perspective in the scientific discussion. We assume that systems theory can provide the theoretical framework to explain how and why particular HPWPs and HPWSs in general work (and contribute to the innovativeness and adaptability of an organization) and help to formulate the guiding principles for a further development thereof.
IV. HPWS AND SELF-ORGANIZED LEARNING PROCESSES
With regard to self-organized teamwork we can already rely on a substantial number of expert interviews, group discussions and observations. Self-organized teamwork usually entails a communication structure, which was in our case composed of brief daily discussions of approximately 5-10 minutes and longer weekly meetings of approximately 20 minutes. Topics include work assignments and scheduling, quality problems, sick leaves, vacation planning, work place safety, assignments and scheduling, quality problems, sick leaves, vacation planning, work place safety etc.
Based on the respective exploratory evaluation of this previous research material we do have strong suggestions that the self-organizing dynamics induces and allows for substantial learning processes, which happen in addition to and go far beyond planned and/or mandatory events and programs.
HPWSs may serve as an organizational frame to set up all kinds of learning processes. In HPWSs employees can develop and deploy their competencies and creative potential, they are able to assume responsibility and engage in opportunities for analysis, problem solving and innovation, in which the working environment is a place of learning [10] . Some High Performance Work Practices may be more adequate to fit this purpose than others.
V. INITIAL EMPIRICAL FINDINGS
Based on the respective exploratory evaluation of this previous research material we can present some initial findings, which can serve as a starting point for a specific empirical validation.
In a first attempt to group and categorize our observations we distinguished three classes of learning processes which will be presented here in further detail and which may be of interest for future research:
• The general transfer of corrective knowledge including tacit knowledge.
• in the course of everyday work.
• Self-organized development of additional competencies, (where self-organization is a prerequisite).
• Partly self-organized learning processes within a defined organizational structure.
1) The general transfer of corrective knowledge (including tacit knowledge)
To follow our line of argument, a few words have to be said about the term "correctice knowledge" and our understanding of the term "tacit knowledge". Tacit knowledge has been introduced into discussing real life economic matters (e.g. business administration) by way of trying to explain the (economic) success of Japanese enterprises in the early nineties [11] but also in Sweden and the USA [12] . The idea (despite of many misunderstandings and misapplications in Europe, which provoked discussions on generations of KM (Knowledge Management) goes back to Michael Polanyi's "The Tacit Dimension" [13] . But while Polanyi insisted that some kind of knowledge (best termed "implicit" knowledge just as "implicit" used in implicit definitions in mathematics) cannot be made explicit completely.
Allee writes "for Polanyi, tacit knowledge could never be made explicit, nor does it need to be." On the other hand "in common usage, people refer to tacit knowledge as what is in people's heads, and to explicit knowledge as tacit knowledge that has been codified and communicated [14] ." Polanyi's position is "that tacit knowledge sharing underlies any act of communication, in the form of unspoken commonalities [our emphasis] around very basic perceptions and human interaction [13] ." According to Polanyi, Allee (ibd.) points out that when knowledge is shared "there is an articulated or explicit communication and an unspoken tacit communication going on at the same time [our emphasis]." This aspect is important for the discussion below [14] .
As mentioned above and in contradistinction to Polanyi, people seem to have got to the idea that tacit knowledge by itself simply needs to be made explicit. This idea "arose from thinking of tacit knowledge as stored memory, experience, or content that simply hasn't been articulated." According to Nonaka and Takeuchi, "tacit knowledge -which is embedded in people's experience -is socialized or shared through direct experience. That shared experience can be articulated into explicit concepts that can then be systematized into a knowledge system. Once systematized, that now-explicit knowledge can be learned by others and once again become embedded in experience as tacit knowledge [...]." (cf. SECI model by Nonaka and Takeuchi [11] ). This means that tacit knowledge cannot be verbalized completely and therefore not transferred directly.
The approach by Nonaka and Takeuchi (cf. SECI model) concerns especially "tacit knowledge", which in Western primarily cognitive thinking was understood to be that part, which could be externalized more or less completely (for a thorough discussion of the difference between Western and Eastern conceptions of knowledge see the article "Stuff or Love?" by Andriessen [15] ) [11] .
To cut a long discussion short, what remains to be seen is that the transfer of "knowledge" -be it tacit, implicit or other -(to explain economic success) and even more important the transfer of "expertise" cannot be reduced to "words".
There are many ways, techniques and approaches of KM to take care of tacit/implicit knowledge as an important competitive advantage, i.e. source of better products or customer-serving solutions, like communities of practice, dialogue techniques, value networks, storytelling (e.g. Brown and Duguid [16] ). All of them contain a strong element of practice in combination with dialogue, i.e. elements of feedback to change the corrective background knowledge of humans, who apply certain production rules, heuristics or well documented routines.
The main problem seems to be that one has to provide both, i.e. reliable rules as well as "corrective knowledge" (to be transferred or built up by practice -but not to be confused with "best practices") about the limits of the application of those rules (in order to prevent mistakes).
The theoretical framework for these considerations has been presented in a model-theoretic approach LIR (LanguageInformation-Reality) to Knowledge Management by Gatarik and Born [17] . On the obsession of previous research efforts on knowledge sharing with "best practices" as the prime object of investigation and seeing knowledge sharing as the process of bridging performance variations between organizational subunits see Christenses p. 39. [18] . This is where new approaches in the organization of work come into the picture. HPWSs may serve as an organizational frame to set up all kinds of communication processes to support the dialogue mentioned above. Some High Performance Work Practices may be more adequate to fit this purpose than others.
As already stated, we do have already quite some empirical data with regards to self-organized teamwork.
Hence we can report, that in the course of team meetings, e.g. the following additional issues are conveyed, which are usually not completely verbalized or addressed in a training or introductory course and thus can be considered as an expression of both implicit and tacit knowledge built up by feedback/practice:
• A practical discussion of working procedures, production data and quality data biased according to the prevalent interpretative patterns.
• Concrete aspects of the dominant "value system" as an expression of the corporate culture (which needs to be "felt").
• "Soft" criteria for the appraisal of a certain solution.
• Specific group norms.
• Personality traits and individual decision criteria of team members and superiors.
• Machine-specific performance deviations, which are not reflected in working procedures (think also of the real history of a machine).
• Process-and machine specific operating or handling instructions, which are not part of general working procedures.
• Issues of work load, capacity and fair distribution of work.
• Political and work council issues.
• Individual qualification and qualification needs.
From the various High Performance Work Practices two more seem to be in particular suitable to provide the interactive setting and the contextual orientation, where the transfer of tacit knowledge can happen successfully and efficiently.
• Employee Driven Process Improvement.
• Job Rotation (including the interactive exchange about machine characteristics, process problems etc.)
While the former -like teamwork -usually involves group discussions (in need of dialogue and facilitators) of up to 12 employees, the latter involve mostly one-to-one communication.
However, all of three practices mentioned so far show characteristics of:
• Intensive topic-centered interaction.
• Specific instructions and / or hints with regards to experience based expert knowledge.
• referencing to an otherwise not explicitly expressed dominant corporate value system.
• including information about the social environment and significant individuals.
2) Self-organized acquisition of additional individual competencies
In the interviews, one manager reported about a -in terms of age -diverse team operating a range of older and newer machines. The older employees used to operate the old machines, having the knowledge and experience to cope with the particularities of the equipment, the younger ones used to operate the new machines, having the expertise to manage the digital control unit. Over a long period of time (several years) any attempts by the management to persuade the employees to expand their capabilities in order to be able to operate all machines in this channel section failed. The workers simply refused to respond to respective schedules and training efforts. However, after the introduction of self-organized teamwork the group started without further encouragement to explore the possibilities to include all employees and all machinery in job rotation arrangements by it-self. This is a beautiful example how the practice Self-managed Work Teams (SMWT) in particular is aligning individual motivation with organizational objectives [19] .
Usually, the implementation of HPWS involves training programmes to allow the employees to acquire the necessary skills for autonomous decision making within the range of empowerment. In our case, empowerment for autonomous decision making was explicitly a prerequisite to induce the reported learning processes being in perfect accordance with current motivation theories, where autonomy and the quest for mastery have been identified as strong motivational drivers [20] .
We have not investigated the motivational situation on the individual level in detail. However we do see here a promising field for further research.
3) Partly self-organized learning processes within a defined organizational structure.
This referes to the communication and spreading of best practices and their eventual implementation as a standard procedure or working instruction in the the related documentation of the Quality Management System.
In Company B the organizational and temporal structure of SMWT and the supportive framework are also employed to ensure the communication of deviations or quality problems, the respective problem solving activities and the corresponding solutions and other outputs of the continuous improvement process. This is common practice in many companies.
What is of particular interest in this organization, is the fact, that a rather open and fluid structure is used to assign the tasks and discuss and check the suggested ideas and solutions involving employees on all levels in the problem solving process.
For example: For an identified problem a "caretaker" (in German: "Kümmerer") is assigned; who the caretaker is, is completely open and not decided on the basis of a predefined organizational responsibility but on the simple question: Who is qualified best to solve this problem? The answer may be and quite often is: The one, who reported the deviation or the problem. He or she knows what he or she is talking about and obviously has a problem with it.
Another example is the check of an idea or a solution and the release of it for publishing in the global Quality-Wiki. Unlike earlier, when this was an expert's task, and the new standard operating procedure (work instruction) was simply communicated to and counter-signed by the employees, this is now done in a group discussion, where employees can participate on a voluntary base.
The elaborate solution or idea is presented by the caretaker; he or she has to explain the means and ends and to defend the solution. This leads reportedly to additional suggestions for improvement and increased acceptance of the new standard.
VI. PRACTICAL IMPLICATIONS AND CONCLUSION
Concerning the Knowledge Management aspect of HPWS we have finished the first phase covering additional literature research and interpreting initial empirical findings to approach the subject in an exploratory way. Our preliminary conclusion is, that the application of specific HPWPs allow for and foster learning processes which otherwise would remain by and large submerged. Thus we conclude, that HPWS can be considered as an enabling structure for self-organized learning processesa statement, which remains to be validated on a broader empirical base in our future research efforts.
Another interesting question will be how self-organized learning processes can be included in structured training and education programs. Furthermore the methodical integration of HPWS in general in corporate Knowledge Management and human resource and organization development strategies still has to be accomplished.
VII. A CLOSING REMARK ON THE SYSTEMS THEORY APPROACH
HPWSs have been discussed in the fields of labor economics, industrial relations, (industrial) sociology, organizational behavior, strategic HRM (Human Resource Management) and operations management. However, in our literature reviews we have come across only a few specific references to a systems theory approach so far, although systems theory (in particular the complex adaptive systems perspective) might contribute fruitful insights into the underlying principles and structural conditions of HPWSs.
In various contributions van Einjatten (e.g. [21] [22]) focused on the complexity perspective and referring to the notion of Complex Adaptive Systems to investigate organizational issues in general and work organization in particular.
From the field of general systems theory Michel SaintGermain has linked HPWSs to the nature of open systems: "[T]he individual as an open system is respected in such organizations. He/She is able to transform data into useful decision-making information. There is margin for creativity and autonomy and above all, the decision-making process allows opportunities for a 'locus of control' at the individual level" [23] .
We argue, that systems theory can provide the theoretical framework to explain how and why particular HPWPs and HPWSs in general work (and contribute to the innovativeness and adaptability of an organization) and help to formulate the guiding principles for a further development thereof. One central concept in this respect is empowerment, which can be understood from the systems sciences perspective as the capability for self-organization and on the other hand as providing the structural means to allow for self-organization from an organization theory perspective in general and from the High Performance Work Systems approach in particular.
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